Introduction {#s0005}
============

Mycosis fungoides (MF) is the most common primary form of cutaneous lymphoma ([@bb0010]) and accounts for almost 50% of all these types of lymphoma ([@bb0050], [@bb0305]). MF affects most commonly middle-aged and elderly adults of all races [@bb0100], [@bb0270]) who usually present with persistent and/or slowly progressive skin lesions of varying sizes and shapes ([@bb0065], [@bb0105]). The natural history of MF is characterized by an indolent progression through four disease stages: patch, plaque, tumor, and visceral involvement ([@bb0115], [@bb0130], [@bb0325]) Less than one-third of patients with MF develop advanced disease that involves lymph nodes, blood, and visceral organs ([@bb0095], [@bb0100]: [@bb0125], [@bb0155], [@bb0215], [@bb0225], [@bb0285]).

Although MF was first described in 1833 ([@bb0010]) and our understanding of this disease continues to evolve, MF remains a significant diagnostic challenge ([@bb0015], [@bb0045], [@bb0180], [@bb0185], [@bb0210]) because it can have different diagnoses on the basis of clinical and histological test results, especially at the early stage of the infection (i.e., mainly inflammatory dermatoses). Despite advances in immunohistochemistry and molecular diagnostics, false-positive, false-negative, and indeterminate diagnoses are not uncommon. In most cases, the overall balance of clinical versus immunophenotypic features must be considered carefully, which may favor or exclude inflammatory and reactive processes.

The objective of our study is to define the entities that mimic the diagnosis of MF on the basis of clinical and histological test results and define the criteria to diagnose MF in the Moroccan population.

Materials and methods {#s0010}
=====================

This was a unicentric, observational, and descriptive retro- and prospective analysis of hospital data (retrospective from 2008 until June 2013 and prospective from June 2013 to March 2014) from patients who were diagnosed with MF on the basis of clinical test results. Patient data were collected by doctors of the Department of Dermatology at the University Hospital Hassan II of Fez in Morocco. Informed consent was obtained from all patients.

The medical records of patients included sociodemographic data (i.e., age, gender, employment status, ethnicity, disease duration, personal or familial atopy, personal or family history of psoriasis, exposure to toxicity or irradiation), clinical data such as functional symptoms (i.e., deterioration of general condition, pruritus, pain) and physical signs (i.e., patches, plaques, nodules, tumors, erythroderma, scalp, nail and mucosal involvement), and laboratory test result data (i.e., standard histology and immunohistochemistry test results).

For the standard histology technique, cutaneous tissues that were taken from biopsy specimen were required to be preserved (fixed) and cut into sections that were thin enough to be translucent. After fixation, the tissue sections were dehydrated in alcohol, infiltrated with paraffin, and cut on a microtome. To preserve the section that was made from a block of fixed tissues, it is mounted on a glass slide and covered with a thin cover glass with a transparent substance that hardens and seals the preparation to make it permanent. The staining process is based primarily on hematoxylin and eosin stains, after which the tissue section is examined under a microscope.

The immunohistochemistry was based mainly on cluster of differentiation (CD) 3, CD4, and CD30 as markers of T-cell lymphoma and MF, and on CD20 to exclude B-cell lymphoma.

Descriptive and univariate analyses were conducted with the SPSS Statistics 20 software. In the descriptive analysis, quantitative variables were expressed as means ± standard deviation and qualitative variables as percentages. In the univariate analysis, the comparison of two percentages was carried out by the χ^2^ test. *p* values less than .05 were considered statistically significant and the power factor was 80%.

Results {#s0015}
=======

The series included 370 cases and included 196 male (52.7%) and 174 female patients (47%). The average patient age was 50.5 years (SD = 17 years) and 255 patients (68.9%) were aged more than 45 years. A total of 161 patients (43.5%) had a disease duration between 5 and 10 years. Ten patients (2.7%) with psoriasiform MF were first treated for psoriasis before the diagnosis was confirmed with histology test results and four patients (1.08%) with palmoplantar MF were treated initially treated for eczema.

Pruritus was present in 67.8% of cases and the main clinical signs in patients were erythematous scaly patches (38.10%), pigmented patches (22.20%), nodules (13%), tumors (11.40%), erythroderma (12.2%), lymphadenopathies (14.30%), palmoplantar keratoderma (8.40%), poikiloderma (2.4%), scalp involvement as follicular papules and alopecia (13.50%). Of these lesions, 43.2% were localized to the covered areas.

On the basis of histological test results, a diagnosis of MF was confirmed in 57 cases (15.4%) and rejected in 313 cases (84.5%; [Table 1](#t0005){ref-type="table"}). Fifty-two patients with MF (91.2%) had classical MF ([Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}, [Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}), and five patients (8.7%) had variants of MF including folliculotropic MF in 3 cases, transformed granulomatous MF CD30 + in one case, and transformed MF CD30- in one case ([Table 2](#t0010){ref-type="table"}). Other differential diagnoses that were identified on the basis of histological test results were primarily eczema ([Fig. 6](#f0030){ref-type="fig"}), psoriasis ([Fig. 7](#f0035){ref-type="fig"}), nonspecific dermatitis, lichen ([Fig. 8](#f0040){ref-type="fig"}), lupus, pseudolymphoma, parapsoriasis, and toxidermia.Fig. 1Clinical image of a psoriasiform MF misdiagnosed as psoriasis.Fig. 1Fig. 2Clinical image of an eczematiform MF.Fig. 2Fig. 3Clinical image showing palmoplantar lesions of MF misdiagnosed as eczema.Fig. 3Fig. 4Clinical image of a poikilodermic MF.Fig. 4Fig. 5MF at an early stage. Histologic features: epidermotropism , Pautrier microabscesses, superficial lymphoid infiltrate, clear cytoplasm (haloed cells).Fig. 5Fig. 6Chronic eczema. Histologic features: discreet spongiosis with infiltration of the epidermis with lymphocytes (exocytosis).Fig. 6Fig. 7Psoriasis. Histologic features: acanthosis, parakeratosis and orthokeratosis, loss of the granular cell layer and papillomatosis.Fig. 7Fig. 8Lichen planus. Histologic features: hypergranulosis, vacuolar Degeneration of the basal layer of the epidermis, Lymphocytic infiltrate of the superficial dermis and the dermoepidermal junction in a band-like pattern.Fig. 8Table 1Epidemiological, clinical, and histological characteristics of the study populationTable 1Study Population CharacteristicsNumber (of 370 patients)Percentage**Age groups**≤ 15 years20.6%15-45 years11332.4%45 years25568.9%**Gender**Female17447%Male19652.7%**Disease duration**≤ 5 years13642.1%5-10 years16143.5%≥ 10 years7322.6 %**History of psoriasis in patients who were later confirmed histologically with MF**102.7%**History of eczema in patients who were confirmed histologically with MF**41.08%**Pain**143.8%**Pruritus**25167.8%**Deterioration of general condition**133.51%**Erythematous plaques**7821.1%**Erythematous scaly patches**14138.1%**Papules**4411.9%**Nodules**4813%**Pigmented patches**8222.2%**Ulceration**61.6%**Tumors**4211.4%**Erythroderma**4512.2%**Depilation of the body**113%**Poikiloderma**92.4%**Ichthyosiform state**30.8%**Palmoplantar keratoderma**318.4%**Lymphadenopathies**5314.3%**Scalp involvement**5013.5%**Nails involvement**297.8%**Leonine facies**51.4%**Localization in covered areas**16043.2%**MF rejected histologically and retained diagnosis ofEczema**5914.3%**Psoriasis**318.3%**Nonspecific dermatitis**3710%**Lichen**215.6%**Pseudolymphoma**71.9%**Lupus**71.9%**Parapsoriasis**51.4%**Toxidermia**51.4%**Other**8522.9%**MF confirmed histologically**5715.4%[^1]Table 2Characteristics of study patients with MFTable 2CharacteristicsNumber (57 Patients)Percentage**Age groups≤ 15 years**00%**15-45 years**1831.5%**≥ 45 years**3968.4%**GenderFemale**3052.6%**Male**2747.3%**Disease duration≤ 5 years**814%**5-10 years**3357.8%**≥ 10 years**1628%**Pruritus**4985.9%**Deterioration of general condition**1526.3%**Erythematous plaques**1729.8%**Erythematous scaly patches**2849.1%**Papules**610.5%**Nodules**1017.5%**Ulceration**35.3%**Pigmented patches**1322.8%**Tumors**610.5%**Erythroderma**1526.3%**Depilation of the body**712.3%**Poikiloderma**712.3%**Ichthyosiform state**11.8%**Localization in hidden areas**4273.6%**Palmoplantar keratoderma**1221.1%**Lymphadenopathies**2442.1%**Scalp involvement**1322.8%**Nails involvement**1119.3%**Leonine facies**35.3%**Epidermotropism**5189.4%**Pautrier microabscess**1729.8%**Clear cytoplasm (haloed cells)**2747.4%**Proliferation with big lymphocytes**610.5%**Proliferation with intermediate lymphocytes**2136.8%**Proliferation with small lymphocytes**3052.6%**Superficial lymphoid infiltrate**4070.1%**Bandlike lymphoid infiltrate in superficial dermis**1526.3%**Enlarged hyperchromatic cerebriform nuclei**1017.5%**MF histological type**Classical MF5291.2%Folliculotropic MF35.2%Transformed granulomatous MF CD30 +11.7%MF transformed into high grade CD30-11.7%**Immunohistochemistry**CD45087.7%CD34782.4%CD3011.7%[^2]

The main signs that were found in the histological test result data of the patients with MF included epidermotropism in 51 patients (89.4%), Pautrier microabscess in 17 patients (29.8%), superficial lymphoid infiltrate in 40 patients (70.1%), bandlike appearance in 15 patients (26.3%), clear cytoplasm (haloed cells) in 27 patients (47.4%), and enlarged hyperchromatic cerebriform nuclei in 10 patients (17.5%) ([Fig. 5](#f0025){ref-type="fig"}). Immunochemistry was positive for CD4 in 50 patients (87.7%), CD3 in 47 patients (82.4%), and CD30 in one patient ([Table 2](#t0010){ref-type="table"}).

Univariate analysis results showed that psoriasiform and palmoplantar MF were the two clinical forms of MF that were easily misdiagnosed by clinicians and initially treated as psoriasis or eczema for an average of 10.5 years (*p* = .003). The delay in correctly diagnosing MF was a significant risk factor to develop an advanced stage of the disease (i.e., tumor or erythrodermic MF; *p* = .009).

In addition, we identified the following diagnostic criteria to distinguish MF from benign dermatosis: long disease duration, pruritus, deterioration of general condition, pigmented erythematous and erythematous scaly patches and plaques, lymphadenopathies, poikiloderma, nodules, tumors, erythroderma, leonine facies, depilation of the body, localization in hidden areas, scalp and nail involvement, ichthyosiform state, epidermotropism, Pautrier microabscess, superficial lymphoid infiltrate, clear cytoplasm (haloed cells), enlarged hyperchromatic cerebriform nuclei, and immunohistochemistry that is positive for CD4 and CD3 ([Table 3](#t0015){ref-type="table"}).Table 3Univariate analysis: characteristics that influenced clinicians to diagnose mycosis fungoidesTable 3Criteria*p* ValueLong disease duration.052Pruritus.000Deterioration of general condition.000Plaque.000Ulceration.000Lymphadenopathies.001Pigmented patches.000Erythematous scaly patches.000Erythematous patches.000Depilation of the body.0004Poikiloderma.000Ichthyosiform state.000Nodules.000Tumors.000Erythroderma.000Localization in hidden areas.000Scalp involvement.000Nail involvement.000Leonine facies.038Epidermotropism.000Pautrier microabscess.000Clear cytoplasm (haloed cells).000Enlarged hyperchromatic cerebriform nuclei.000Superficial lymphoid infiltrate.003Immunohistochemistry positive for CD4 and CD3.001[^3]

Discussion {#s0020}
==========

MF is the most common, primary, cutaneous lymphoma and accounts for approximately 50% of cases ([@bb0025], [@bb0310]). The disease progresses slowly for years, evolving from erythematous patches on sun-protected skin to plaques and then to tumors and erythroderma. The clinical course generally remains indolent with disease-specific survival that approaches 90% ([@bb0310]). However, disease prognosis and therapeutic options depend on the type of lesion (patch, plaque, or tumor), the extent of cutaneous involvement, and the presence of extracutaneous disease and large-cell transformation ([@bb0220], [@bb0285], [@bb0310]). In addition, the expected outcome and treatment options for patients with MF differ from patients with inflammatory mimics. For these reasons, accurate and early diagnosis of MF is essential.

However, in practice, the diagnosis of MF in an early stage can be very challenging because clinicopathologic findings overlap with various reactive and inflammatory dermatoses and conflict with clinical presentations and pathologic features. The histopathologic features of MF in an early stage vary from person to person, over time, and even between multiple sites in a single patient ([@bb0070], [@bb0155]). In addition, topical steroid therapy and systemic immunosuppressant medications may influence the findings up to 2 to 4 weeks ([@bb0190], [@bb0220]). These difficulties are highlighted by the false-negative and false-positive reporting rates, which can be as high as 40% ([@bb0090]), and the low concordance and reproducibility rates ([@bb0080], [@bb0195], [@bb0220]).

Clinically, MF was mimicked by other biopsy-proven inflammatory diseases such as eczema, psoriasis, nonspecific dermatitis, lichen, lupus, pseudolymphoma, parapsoriasis, and toxidermia. This was confirmed by other studies that researched the overlapping histopathologic features of MF and psoriasis ([@bb0050], [@bb0110]), lichen ([@bb0035], [@bb0145], [@bb0290]), eczema ([@bb0005], [@bb0055], [@bb0135], [@bb0165], [@bb0200], [@bb0230], [@bb0280], [@bb0300]), pseudolymphoma ([@bb0030], [@bb0240], [@bb0245]), cutaneous drug reactions ([@bb0265]), parapsoriasis ([@bb0085]), chronic and nonspecific dermatitis ([@bb0060]), and others dermatosis ([@bb0040], [@bb0075], [@bb0120], [@bb0140], [@bb0250], [@bb0320]).

Moreover, MF in an early stage is a great simulator because it shares common semiological characteristics with other inflammatory diseases, such as pruritus and erythematous scaly patches. This characteristic in addition to frequent self-medication could modify the appearance of the lesions. Also, MF may lack the typical clinical course, evolution, and characteristic histologic features; therefore, MF may be indistinguishable from other dermatoses such as eczema or psoriasis ([@bb0285]).

Pathologic criteria alone may be insufficient and morphologic findings of MF in an early stage or lesions that were treated often show only minimal to mild epidermotropism without Pautrier microabscess. In addition, spongiosis, which is usually observed in patients with eczema, can be seen in approximately 30% of MF cases ([@bb0275]). Therefore, the combination of the medical history, clinical information, and histopathology is crucial to avoid misdiagnoses.

In some cases, neither the clinical history nor the first biopsy specimen and T-cell gene rearrangement studies are helpful so close follow-up of the patient with repeated or multiple examinations of biopsy specimens from various lesions may be of help.

On the other hand, 84.5% of lymphoma cases that were diagnosed on the basis of clinical test results were subsequently excluded on the basis of histological test results. This may be due to the hospital doctors\' fear of missing a diagnosis of MF, especially since this frequency in lymphoma is increased in addition to the absence of specific dermoscopic, biological, and/or radiological diagnostic signs. Thus, histology and immunohistochemistry have a place in the confirmation of the diagnosis.

In fact, we did not know whether MF was the first or final diagnosis, which can lead to confusion and complicate the pathologist's analysis and result in a misdiagnosis and patients who are untreated for years because of the initial benign appearance. Once the disease becomes systemic, the prognosis is significantly worse; therefore, it is crucial to specify the degree of certainty of the diagnosis that is mentioned by the clinician to guide the histopathologist and limit inconclusive skin biopsy test results.

Furthermore, because of these diagnostic challenges of MF in an early stage, we tried to describe the most reliable diagnostic criteria to distinguish MF from benign dermatoses. We defined criteria to help clinicians diagnose MF and confirm the diagnosis with a biopsy specimen test result. The criteria we defined are also beneficial to support and limit non-mandatory biopsies and are partially the same as those identified in 2005 ([@bb0220]) and 2015 ([@bb0295]) by the International Society for Cutaneous Lymphoma. However, in our study, we did not include T-cell gene rearrangement studies.

Others studies focused on the histopathologic features of this correlation ([@bb0080], [@bb0190], [@bb0220], [@bb0255], [@bb0260], [@bb0275]) and confirmed that the characteristic histopathologic features of MF in an early stage include enlarged epidermal lymphocytes with cerebriform nuclei within the epidermis and epidermotropism, superficial lymphoid infiltrates, bandlike infiltrate in a thickened papillary dermis with coarse collagen bundles, lymphocytes with perinuclear clearing (halo), and a linear arrangement of boiler epidermal lymphocytes along the dermal-epidermal junction (i.e., tagging; [@bb0260]). However, none of these features are entirely specific for MF. Even though the pattern may vary, epidermotropism is considered a hallmark of MF and has been reported in up to 96% of patients with MF in an early stage ([@bb0155]). In our study, epidermotropism was present in 89.4% of patients.

Pautrier microabscess is considered more specific for MF but is only seen in 4% to 37% of lesions in an early stage ([@bb0025], [@bb0155], [@bb0175], [@bb0260], [@bb0275]) and in 29.8% in our study. In some cases, atypical lymphocytes in MF may be associated with spongiosis but the degree is usually far less than would be expected for the number of lymphocytes in the epidermis, a feature that is sometimes called disproportionate epidermotropism ([@bb0155], [@bb0220], [@bb0255]).

Also, the loss of pan-T-cell markers (CD2, CD3, CD5, and CD7) and a marked dominance of CD4 or CD8 favor a diagnosis of MF, particularly if those findings are seen in epidermal but not dermal lymphocytes ([@bb0020], [@bb0025], [@bb0205], [@bb0220]). Importantly, reactive processes may show loss of T-cell markers, most commonly in CD7 and CD5 ([@bb0150], [@bb0160], [@bb0170], [@bb0235], [@bb0245], [@bb0290]), but the loss of these markers in inflammatory conditions is often less extensive than in MF ([@bb0220], [@bb0315]). In addition, many inflammatory dermatoses show a near-equal mixture of CD4 + and CD8 + T-cells or only a mild predominance ([@bb0170], [@bb0205], [@bb0240], [@bb0245], [@bb0290]) so this generalization is far from universal ([@bb0150]). As a result, awareness of the variable appearances of MF in an early stage is important to appropriately diagnose in these challenging cases.

Despite the continued refinement of histologic criteria to diagnose MF in an early stage, the diagnosis is best made with a combination of clinical history data and histopathologic, immunophenotypic, and sometimes genetic findings, which are not always helpful or available. This is why the pillar of a diagnosis of MF, especially in an early stage, is best supported by a combination of findings from both a clinician and a pathologist.

Conclusion {#s0025}
==========

In our study, we found that psoriasis, eczema, and other skin diseases may mimic MF, especially in an early stage of the disease. We also defined significant diagnosis criteria for MF to limit unnecessary biopsies and increase diagnosis specificity.
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[^1]: MF = mycosis fungoides.

[^2]: CD = cluster of differentiation; MF = mycosis fungoides.

[^3]: CD = cluster of differentiation.
